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(54) FACE AUTHENTICATION DEVICE AND FACE AUTHENTICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a face authentication device capable of 
dynamically changing a threshold used for authentication according to use 
conditions to improve convenience and a security degree. 

SOLUTION: This face authentication device authenticates an authentication target 
person on the basis of a feature of a human face, and controls use of control target 
equipment, e.g. opening/closing of a door of a room requiring security, on the basis 
of the authentication result. The conditions known about registrant's use frequency 
of the authentication device are set when registering or are set at any time after the 
registration. In the case of the condition supposed that the use frequency is high, the 
threshold for the authentication is lowered to allow easy use. In the case of the 
condition supported that the use frequency is low, the threshold for the ^|&;> 
authentication is heightened. Thereby, convenience and the security degree are 
improved. 
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(57) [S*J] 

mm] mmtkmzfoCTmmizm^zwmzmtfi) 

BBS© K 7 ©MB! &<!:*. (W»»**»©Wffl4IWW-r* 



lift EBSE***#*»# AT* * S jfcg 4 BtE"t -5 Bli^© 

[»*S2] MEBtt^gktt, IWEPHIfcieM-r 
*fUfflftf**MEBffi#*#©fUfflli#Mi: U li^n 

• anfc*A©*"Jffl*aE©fi^^lB»T»4WlSEHfflSBf 

«r*fT*BI*a 1 Ett©fiBSE&tl. 

«fUffl*fl-*ffiEBIE#*#©fiJJH*Br£U IftSil 
fc*A©fiJffl««©iS5V»«RlfTttig|IUSl^5tCH9fB 

anfc*A©fijffl«ai©e^«mTtti»iBHtt*Bf3e© 




tf*BI*9l 1 E*c©ffiBBiE&K. 

[»*94] BfE^*#©»H#*A^-r-5ia# 
A^J^Ki:, 

z.<Dw®Aft^&iz£Y) Atl-zrifzmmmfrzmm 

RK»*#©*©#**&ttfflt*#««ffltti*S£. 

t9EBIE»**a»BfJ*bTlr»T. -*©BE*#*#«: 
»*-T * 4»£flF««tGft StiTHi CMKttfr 6 AfrE4$ 

*Htt<hJfctfc-ra;:<i:fcJ-.0, ifflEBEjtfife^T&t^AT' 

*M«kO "bfflc^flS 1 OttCRjfcU fltEBE#*5ftffilf 
8**MEE»8##i»Ei*£©E«l*#K*©B»Jt 
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i 4 eiftostBK&a 

6 ffiEB&E** #5#©»©*$m»£S)tB-r 
mmmtti^&£. 

* at- * 5 bse-t * &m¥et £ \ ' 

s*tt«#a*a&fc**u ffiEBft^att. MEM' 

nx#a ic«t o khx nrcmm^mmm k»* l 

So 

[»*«9] WIEa«*att, fltEBSE#*#g 
ffiEB!E#*$<a»&&H-&rf£*A9l-ft 

*a*£SK*«u MESft^ai*. miB#sn-ffl'j^ 
a tc «t r> sf m $ nfc #s kj** l fc&g \z mm £ tifc» 
a^a&a*^* c 1 fewtktr 3st#>i 7 EitrasiB 

[M#S 1 1 ] fttrGSiR^Rte. mElfcft®a« 

* aa* <bmt>nz>mik<Dmmmiztt uT^n-enm&m 

[W#ai2] MEBtt^aofiftaicftCT. ffl 
EBK*#*#rt«fiJ/fl L «fc o £ UT^5W»»**»ffljpJ 
fflff^I. ^8f^£S^£frJ$P#R£££KJMiL*:d 
7 E«©BIBKSB. 

©ft-sj^at, 
meh« a* ^a £ «t 9 a* s nfciit^ e.sufB 

<D»*K«fco»e>n*»©«»cs-2*mEBffi***#a« 

WEB^a«BiE^*t, WE^ 1 ©fta^RT- 

«-JM*nfc4flt*« twE» 2 on-a^R-rn-aisn^ 



& a* Lfc d <t &nm£-rzmmM&w. 

IWlTim 1 4 ] aE&»*ra£ttfl»*Etta&fl»« 

T-&9, mEnn^att. i»Eas 1 ©wan^am-aia 

$s £ v>&&mfemmmc>£%mmmw*t&®m<Dmm * 
vr^-?2>z.£$:ft®i£-rz>mxmi 3 e«©«bsesi! 

MCtM^fta. *&e» 1 ©aa^a-eaws 
n*i#**« tfWE* 2 ©w-«#RT?n-iBisnfc#:*i» 

nfciaftisstsjEJB*^ 2 ©tfs»aTitfflij$nfcfi 

ffl^W^I-rsilt^fRtf****! 3G«©ffiBSE 
SI, 

1 7 ] BK*hMT0!>IM**A*)-r«!B 
1 <F>7.7-VJ£. 

z.<om i <r>7s=rv 7\z& 9 xtizntzmffimfrbM 
mmmtt^%(Dm<D%fMh&ttim-?z>&2<D*7-y-7£ 

Z\(Dm2<DXTv7\z&K>t&lii2tlfz¥rmm£$><E> 

frua»»2ftfc**©#»««h<osHH**»*u z. 
m^ST^Ma^^sHattta-rs c t »c«t 9 . 

MEB8I^jS#*i*AT&-5^S^S:BiE'r-5^ 3 ©X 
=rvzf£. 

o»<n#aK«fct)Tiia{fl[«<!!)*a:**»©«ia«*A 

WEa»©iB«#a©(t>^ e WEBUjt**#©K® 
a*A:*"r*©fc«afc»a*&*«&T*» 2®xf 

-r-2>^3©X^-y^c!:. 

Z. (DW, 3 © 7. =r "J -?\Z J: 0 Jfi m 5 tlfc^Fg!!* t * s 

0!>fMriCJ:O»6tl«aft(a(c^«MGIBKM*#«t 
1 ©7.7 i -y-7'<t. 

mr ess i © x t- y yic «k o a ^ $ n&amitft* & hh 
eke »**«)«©i#«a*»ita-r 3 ©x^ y y <t 

d ©^ 3 © X 7- y -J\Z J: 0 ifi ffi $ tlfe^^fi <h 2b <b 

©f+gE J: 0 » 6 tlZMMg. \Z&-3& WEBSE^**^ 
* A T- <& * S BIE-f -5 S 4 © X t" y ^ <h . 
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«H»»*«»£?UfliT*AW©K«ft©£#*«* 

[%w<Dmm<Dwm ar. ^mwommammiz-o^ 

K«fc 9 BIE*f #!#©«£ BSE b. (Rlffll^**8S©ifiJffl* 

&mj£,&nz^-?:bcoT'<ib2>. muz^x, *mmmm 

Milt, fctitf, t*a'Jf-fS:^Itt4»a©K 

7 2©jfi«iti§;g^n-i> ; focDT> mu$tm%<Dmmm& 
mm (xti) -rzmm&m mmxts^wd tit©* 

7JSB12. SESifttbtffl I D*-K*»6. ^-ntc 
fe@£nT^£BII#^£!|#5rr-5fil$8<hbT© I D 
#**fc£*tt«{*«Wl*R<!: bT©# — K U— y ?-f * 
13, ±{*c©W**±Ut«», BfiE*iS&£*fTfc3fll 
18114, *3cktf, e©BE»*»ca6'^*l«7 2©* 

Ml^gl 4[i, fctAfcT, E12fc^-rJ;3(c. * 

*^i nrA*snfc«H«*»6»©««*ttm-rs« 

2.1 TfcffiSnfc«««fc#LM©#«*£»tH-r-5«F 
&*fflm^l£<bbT©M#t£««iaig|$2 2, 
ffigR2 2Tttffi^fc#&SK*^Bi£>tt*#©®£ 
B§E-r-5B^¥a£bT©A#lB^HB2 3, *3«fc^, & 

6*»i;«>a* (#«a) ©»**©#««*«»» (i3«) 

4 fc J; o T#i fi£ $ tlT V> •&„ 

z.<D£ouffimz&^T, £ftmteW}ft&t&miz3t 

D*— K**— HU— * 1 3tCjfAt--5di:tC<fc 
0, 7J— K'J-^7-f ^ 1 3te. f«ID*-KA^I 

— #, A^7l 111 ±IBBfftt*M?©SiH4k&il 

^UTATj-r-s. mmm,&nti&2 i«, *^^i ita 

^^tX/cIIfCTL, H«kl*jK:SMfc-r*A«©M«« 
SrlfctBTSo «4#g(:SttaigB2 2te, ffitttttttti 

S&2 lT?ttmsn&«<R«K:»L«©f|*fR*&ttffilx. 
A$)Bl£g|$2 3^3t-5>. 

&mmm&&&2 4tc«, <&<b75>ba&;&{iA©s*f8 
©«F*«3W»esnririT. cneis^nti^^ 
*«©**>&. A-H'j-y^-f^ 1 3ic«t»3^e>n 
fc 1 Ds^jcjc^TW^snfc^mft^s^crnT, a 
<%imm$i2 3^it6n^.. A#iB^gB23te, mmmm 

©S*©!|#mft<!:©S!<Hg£§|-»Eb, ftsnfc««ft6 

^^©^Mtit^-r-siitjco, {a^rtJc^s-r-sB 

A$&5B§ag& 2 3 ©BaS&Ste. ^^t-viUUJ 



n-s. msmm&mi swu a^b^S82 3t?s®a#) 
nfc«£tt, K7 2©*^tt*iis«t«ffi©**t:K«-r 

-So 

ltOHTKWS. ltt, fc<h;U£. I TV 

*^7^t*^e.^$tlTtiT, BmE*f«i#©»ig<gi£ 
»{g!f£fc©T, H&bfcMlHfgiteA/D^&bfcIS, 

W7I i©sm, ^tc$ijK5-ls:tj-T, 10 

Tt)J;t>bSSc-C i &<t<. HSiMJ*7£W1.fc:/t 

<DA^mm\zMi'Xumzmm-r^A^immm2 3^43 

&ttJg&2 1H, fC=J;-s>TA7j£n, pm*^ 

'J (c^$ttfeA^iii^tc»b, &e>^UJ6ffllc$nfc 
5 F^^^cM©^>-7°b'— hB^^— ?&Atjm@t : T— 5> 

e 

J , STfi «9A^#lft^e (D) , vol. J 8 o - 
D-II, No. 8, PP2170-2177 (199 

7) ) \zmm.2nttm&m^z>z tunmTZ z>o 

o«r***«, %m<Dm<Dsm. mm. *tm* 
^ i i *ctcx«««tta»2 i ^iTnentii^ 
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(4#»fi) JfflSLT, ^-fftfrCD&m^-? 

mm. «»bTn* i D*-K©a»«tt*k:*i;TBji 
-ran*****?* t fc*«*a»^ e.««p-r * n 

t3ft«T?*4. fc«fcAtf, *4A***H«IBO'FlWr0l«*A* 

oT^nn H3K:s-r«j:5K:K3e-r*. fc<t 

Atf, BPiB©g 1 2«f*»6 1 7Pf STW.fc'SlCfiJfflSi 
tcS®€rbT^SA<, «S©tSS«^ IDA - K©S 

-r©Hi£©JEMSTf;t. ffi¥©fc«e>fc: r#(,>j 

&fiK*UT*A£fctt*SAjW»l**XW1JBfcbTiS 
<Ciif^>. Il©i»«ttA«jBII»«2 3KT*iJfflr* 

a^titffiiS&gB 2 4 KfiHSStlfciMJcOSM^--* 
«, A — KU-y^-f^ 1 3tCJ;0 I DA — K**&SH& 

#A4&B^!Bf2 3^i£'?>n&<fc5{c&-?T^3„ 

*-HU-^7-f^l3(l I DA- KlClE&^nfc I 
D#-^&£*£M]R& : k© - T\ -^©^clXo/t I DS^^e. 

#§liS©J£liTte, IDA-KiUT, fc<h 
©«8fil/TUS «». a§v A - Hfc £<D <k 5 ftttMSCT 
JfclC. A^IS^gP2 3 KtH>TK9I*"*. #3l5&© 

»!BTOA«Bii*ffitt, fetAtf, x«c (mean-. 

mm*- ■. mmmffim&mAi,t^?-> • 

if mi . m^-mmmm^mxm (d) , vol. j 6 

8-D, No. 3, pp 3 4 5-3 5 2 (1 9 8 5)) 
*H¥9 - 2 5 1 5 3 4^£mzfflm2tLfr TAM 

Snfc«f«*£, S»1»ffi«J$ffi2 4(cSft$tlAi#fil 
A©S*P©!|#&»©*;^S, I D*-Hj&»&ttBl5ftfc 
I D#^»C«toTl*3£SnfcA«lfc:»*-r* 1 ^©sjp 

a®$n-CI/»-5*AT?**^5^S:BaE-r-5. 

*LT. **M©»«S»C*t>Ttt. A$)BI8SB2 3 



mmmsLifi&WMi (Na»tt5) T-is^$nfc« 

(O^k^N. k=NOt€f«fefiJffl«ffi*t^^i:-r* 
) if -St. BfffflCHttttJSlTKfca&Sitl 
n-5o ft*, B*|B|jE«-C&<> IDA-H©lSfftf«5 

*fl=*#ffl-ra«*n, sci ©3§ 2 «£*#©?££:#£ 

BEffl©H«=««PH«- (k-m) x a/ 
N (SCI) 

^§i$3«Sfii 5 cro^xu^-?- «s§g$<J 

ffl)gfil5te. A«&B^SB2 3 (C*5^T. iEMtt*5 

ffift-?2> i da- K(c<to, a»anfcA«b*AT?** 

2 tt. Kffi«*#»C»b«©*a»!f*«r7W - 
bfeO. BliEMMftt*G)A"-f y>X*ffftofcD. sSliE 

) . uj^ifii 2 turn fctxtf. xf- 

A. CRT^S/'t^.^^ipJfflbfctaiR^^ffi^tC 

A^bTBE*f*#. mmmrn (SMTfc<fci^) , bse 

. BIE^bfe<h^©7^-A*jSPiifetC^^'l : S#tC 
H^iifetC^^-T^ (04b#Bg) -5 

dOct-Stc, IB 1 <D-&mv>Bmz itltf. ?'Jffl^# 
tC«toTBSEffl©l!9ttS:^jE-r-5, Aci^fi. *e.*^b 
fe^A^BiE-rsCt^^tSSSIfC^oT^-S^FlS 
^»«Bf©BEfflOH«*fiJ&Kia!3eb, j»K*A*«H4: 
A/fBIEbft^tfitSlJCfc^^Tl^^^ig^amwBtE 

\>^?z£ttz.VT><m*m#f\z$m-rz>z\£i)t-v% 
mz, $&2mmm<DMmiz-D^TmwTz>. 

i5it m2<Dmm<Dwm\z&2,m*&m£W:<Dffii$. 
mmomm mi) t&tuz&iz. *>*yi ltm®. ( 

fciAH 3o) ©A 11a, lib, llcift 
ofc^, *«t^, la, lib, 11 c©h^Ic 

am 1 ommo&w-tmmT'&z&T', ^<omw\*&& 
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, 0 6 fc^-ri^t^^nT^i-S)*^ ssicofug©^ 

ffi (0 2) tRfcSj&tt. #;<^ 1 1 a, lib, 11 

^7*aw-r2.a5?^atLT»*^7a«?gp2 5#sg 

D#- K&7J- KU— ^ 1 3 tSA-T^ClttCj; 

liieit A/7iia, l ib, i i c ©ttrtc-fig 

— A^7lla, lib, licit ±I31SSE 
»2Sl:*tsT. «»«l*nfc*^5 11a, lib 

, 1 1 c(D<t'^e>«ja«:®iii«s:?#e.n**^7*a*i 
ts. cmuo, ff(H«Kttiffi2 in aftsn&a 

<®)<DMm®.$:&tii-rz>. &\z, mwmmmmu2 2«, 

KSnt, A*MgI$gB2 3^i6ns. Af5fg^g|52 3 

fc#«E-r4Bffijfc**#**a»$nTt»**AT*-&^s 

«fc oT|g|iE|gS*iiS«)-5 d t fo 

A«&K^SB 2 3 (D&m&Mte. ^yt-yilTltl 

*gf i 2^6tfi*t*s^, $s§§fHfpee i 5 ^ite, 

tl^„ ttSfflffgBl 5tt, A4MBttffi2 3ffSAi|!l 

S8Btt&tt*«fc3icW!j£u s»A*n?ttfcni*uj££ 

-5. 

EtT- &mz-o\,*xmM\znm-fz. 

la, lib, 1 1 c Icr^TiaMt 4. A^7lla 

,iib, 1 1 c\t. mi<D-£m<Dmmtwim\z, it 

i*]»c-sra(HT— ?ij{cE^$nTfeo. mm#£im<»m 
w m £ T «4 * * ft a* e. $ & t -a «fc 5 »c & t ^ -a . 

A-h-'j-yH^nit mi(D^m(Dmm.tmm\z 

T^*/7lla, lib, 1 1 c <DQ>fr£>E(Dt> * 
7&%lmLtzfriz^-?fcti*5mWz l &^timm j $', A- 



#sitaij^^i 6 tcoviTieBj-r -So #g§t 

ii a, lib, 1 1 c tmv&<DmH-m±>ij- j pmm 
■t>-v-uii<D-t>-v-s i , S2, s 3 zmmngigoM 

■fe iio7tjJMC «fc o T#fiO***3&»«:IHH*1*« 
0 5 T^-T <k "5 tC, 3O0t>1tS 1, S2, S3 

A^20©t>D-Sl, S2S»-3fc«^»ctt3aHfT 
3OC0-t>1tS 1 , S2, S 3 tt>jgtl«3g|Sg 

* ^ t j; s x t- i/ ^mm \z <t o x $?m & tt ®j-r -s ^m. 

*^7»K8B2 5\Z-z>\,*Tf&WtZ>. ts^'y 
mam2 5tt. S^iSM^tlfeA^^ 1 1 a, lib, 

^ i ©^ffin i D7J— pizmm-g nfcmm&mm 

, m%L<?>Wi2lzWiMlsT^Z>±T(Dt)*7 1 1 a, 1 1 
b, 1 1 c-C®11fi«©&tB£:?Tfcl^ SfeK^ffi^Si: 

^7^a*?-r-5o fbt, ^©^^^^a^it^^ i d 

S*?-f-5. 07 (a) ®7D-5 : t-h#I. 
ifi-^T*fcBK»*#©#fi**«m-«g«i 6^ffl 

^>«-&^», h s »c*-riS'*n-»i(ft« i 6tfflwt> 
if-SNfflBUiwtrrs&sa***. 07 (b) «7d- 

^-T-S^WT**-?)., -T?ife^> ±T<Dl)*7l la, 1 
lb, 1 1 c^SCDATJH^^m^S^l 2©iBBfc^ 

s*>n*H«*#^>»^«cdfT?a«^-*. 0 7 (c) 

l»iIbTV^A/7l 1 a, lib, 1 1 ctJ^OD 
ATlBi^TJC^LTa^fchffiS^fT^^. gfeg^tti 

tx-573^7^as?-r«.. 07 (d) (Dya-^-^-hm 

'A\Z. ggMi$8#J#g&2 4\z-z>^Tmwtz>. s* 
«««itgg2 4« < Wigbfc^iwiiMcDjB^^jnA. 
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X\Z, X®W®M2 3 tOUTWHti. A#lBI£ 
^2 3tt, 5 1 

la, lib, 11 c ©«Hc#a-r*Bffi*#*#*»»» 

£nT^*#A-c«&-3*>s^£Bii-rs«A\ sg2©3i 

*9©W**«#aE-r*;fc«&, KSHft©SE»l5£BIEl5k: 
BBEfcJfllr»fcA*H*-*»BIE*f*#© I D# 

t-bwr?**. set, ti^^nm^mn^w^mK 

m3<D&ffiO)Mm\Z^>^TWlW-?2><, 

& <t n h-b u a a (as 2 

Itt, BH#&#&W© A$)7!)<*iJfflT-5 i <t ^ t fe^ 
n£l»itT3C:<hrtn?i*3<fc5KUf£&©T*&9, «T 

, *n\z-z>^Tmn\ztm-tz>. 

0 811 ^3©*JS<OJgfi{C«*«BilSffiOSI^ 

fc^sswic^-r *>©-*?* a. sg 3 ©*S6©^<i©sii 1 © 
mmomm mi) ts&^^it #*^i lcmtna 

T*JBl©tt«¥M£<fcbT©BEI3*:BHfrM«lll 7 a 
SB3©*ifi©»l8k:«*«ia*«i 4tt, 

mmoMM (02) nggsraiggi 5 

#39»iE^V»T*T, *T. B«E»*##*8f#UTH* I 
D*-t***— KU— y^-f * 1 3(C#Af ^Cifcj; 

K***#*«rj£-r* I D#^*«E«*. BSEtt* 
Sft-BISIEl 7ali A^l lOfflKffiBUfciBMWi- 

— #. la. -heBSEtt&gQffiiaft&ffl 
as*ifc«m«fc:#u H«rt»cffft-rsA«io««« 
§P2 iTttffi3ftfcttfH*fc*tbM<&»««*»iHJU 

A%B^SP2 3 'sins. 

S»«f««#»2 4KB. *e.*i;«6#fflAOlS«P 



S?$nt, AttBBIB 2 3^215*1*. A4feBB8ff2 3 

A^SBBE-T*. 

*3k. net* H7 2©»KA*i!«jfi^HT*5i 

A$&©#S£fhffl!lT5. B&MfllStB 1 5 tt. BiES## 

CO«t5K. BSEI$tClgIE*fi*#©SS 2 ©£#«■& 
£bT*ft*BSBEIS|*fiM-B«Bl 7 afML, 

ataxic j: s*A-gs^, nttttft&spjAiffrcms. 
m 2 (o§i#mmt {.x^mm^mmm^msmmm 1 

o 

o BffiEfl*#fi§f-»!ig« 1 7 ate, KH&fT&afca&fcia 
^T<*KB**#©*»feltai|-r*t)©-e, ^2 co 

^, H8k:2jft««T*i-J:'3k:, ^ l l cDfi<Z)j£ 
±tcl8HI$£*-fe>1M 8 a^m. £6tC, flcfi 

a (ff^^^A«m«*'i>o^sft£) ftt'sffl^ 

o H/BRMItJISBl 7 bH ^RS(cMfl»*ai»& 
BE«F#*«-a9*« 1 7 atBll:iiSanTVJ5, 

ft*. m3<Dmt&<DM&\z&\,*T\z* m2<D*k&m 
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